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BACKGROUND: The rates of cesarean delivery have increased over rates declined from 6.3-3.9 per 1000 women. Obstetric trauma decreased
time in industrialized countries, while the rates of instrumental vaginal
delivery have declined. Instrumental vaginal delivery and obstetric trauma
are risk factors for pelvic floor disorders.
OBJECTIVE: We carried out a population-based study to quantify the
association between temporal changes in obstetric trauma during child-
birth and temporal changes in surgery for pelvic organ prolapse.
STUDY DESIGN: We designed a retrospective analysis to examine
age-specific trends in vaginal and cesarean delivery, obstetric trauma, and
surgery for pelvic organ prolapse among all women (pregnant and
nonpregnant) in Washington State, from 1987 through 2009. Cases of
obstetric trauma (including severe perineal tears and high vaginal lacer-
ations) and inpatient surgery for pelvic organ prolapse were identified
among all hospitalizations. Temporal trends and age-period-cohort
regression analyses were used to quantify the time period, age, and
birth cohort effects among women born from 1920 through 1980.
RESULTS: From 1987 through 2009, cesarean delivery rates among
women aged 15-44 years increased from 12.7-18.1 per 1000 women,
vaginal delivery rates remained stable, and instrumental vaginal deliveryCite this article as: Lisonkova S, Lavery JA, Ananth CV,
et al. Temporal trends in obstetric trauma and inpatient
surgery for pelvic organ prolapse: an age-period-cohort
analysis. Am J Obstet Gynecol 2016;215:208.e1-12.
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208.e1 American Journal of Obstetrics& Gynecology AUGUST 2016from 6.7 in 1987 to 2.5 per 1000 women aged 15-44 years in 2009.
Surgery for pelvic organ prolapse decreased from 2.1 in 1987 to 1.4 per
1000 women aged 20-84 years in 2009. Obstetric trauma rates in 1987
through 1999 among women 15-44 years old were strongly correlated
with the rates of surgery for pelvic organ prolapse among women 25-54
years of age 10 years later in 1997 through 2009 (correlation coefficient
0.87, P < .001). Similarly, rates of midpelvic forceps delivery in 1987
through 1999 were correlated with the rates of surgery for pelvic organ
prolapse 10 years later (correlation coefficient 0.72, P< .01). Regression
analyses showed a strong effect of age on surgery for prolapse, temporal
decline in surgery, and an effect of birth cohort, as younger cohorts
(women born in 1965 vs 1940) had lower rates of surgery for pelvic
organ prolapse.
CONCLUSION: Temporal decline in instrumental vaginal delivery and
obstetric trauma may have contributed to the reduction in surgery for
pelvic organ prolapse.
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Pelvic ﬂoor disorders, including pelvic
organ prolapse, urinary incontinence,
and fecal incontinence, greatly impact
the quality of life of a large number of
women and represent a signiﬁcant pub-
lic health burden.1-3 It is estimated that
25% of adult women in the United States
have1 pelvic ﬂoor disorders, and that 1
in 4 women will undergo surgery for
stress urinary incontinence or pelvic
organ prolapse during their lifetime.1
Routine gynecologic examinations
reveal evidence of pelvic organ prolapse
in up to 50% of adult women.4,5
While the mechanical causes of
pelvic ﬂoor disorders remain poorlyunderstood, age, obesity, and obstetric
trauma increase the risk of these dis-
orders.6,7 Studies have shown that par-
ous women are 3 times more likely to
have urinary and fecal incontinence8,9
and are twice as likely to experience
pelvic organ prolapse compared with
nulliparous women.10 Vaginal birth in
particular has been implicated in the risk
of pelvic organ prolapse and urinary
incontinence later in life. One vaginal
delivery is associated with a 2-fold
increased risk of urinary incontinence
and a 4-fold increased risk of pelvic
organ prolapse, while 2 vaginal deliveries
increase the risk 2.4-fold for urinary
incontinence, and 8-fold for prolapse
(as compared with women who have not
had a vaginal delivery).11-13 Long-term
follow-up studies show a 40%
increased risk of fecal incontinence
among women with at least 1 vaginal
delivery (as compared with 1 cesarean
delivery), while a signiﬁcant perineal
tear (second-degree tear or higher)
doubles the risk.14 Conversely, cesarean
delivery is associated with less need forincontinence or prolapse surgery15 and
is protective against prolapse symp-
toms.16 There is substantial epidemio-
logical evidence showing a lower risk of
pelvic ﬂoor disorders following cesarean
delivery without labor as compared with
vaginal delivery.11,17-19
The last 2 decades have witnessed an
unprecedented increase in the rate of
cesarean delivery in high-income coun-
tries.20-22 In the United States, the per-
centage of cesarean deliveries increased
by 62.6% from 20.1% in 1996 to 32.7%
in 2013. Cesarean delivery is the most
common surgical procedure among US
women, with close to 1.3 million cesar-
ean deliveries performed annually.23,24
While rates of cesarean delivery have
increased, the rates of instrumental
vaginal delivery have declined in the
United States (from 9.0% of live births in
1990 to 3.3% of live births in 2013).24,25
We hypothesized that the decrease in
instrumental vaginal delivery, especially
midpelvic forceps delivery, would have
led to a decrease in pelvic ﬂoor injury
requiring subsequent surgery for pelvic
ajog.org GYNECOLOGY Original Researchorgan prolapse. We therefore carried out
a population-based study to examine
the temporal changes in instrumental
vaginal delivery rates and obstetric
trauma rates and their association with
temporal trends in surgery for pelvic
organ prolapse.
Materials and Methods
We carried out a population-based study
to assess the association between ob-
stetric events, including midpelvic for-
ceps and obstetric trauma, and surgery
for pelvic organ prolapse. We examined
temporal trends in cesarean and vaginal
delivery; instrumental vaginal delivery,
including midpelvic forceps; and ob-
stetric trauma among women who
resided in Washington State during
the period from 1987 through 2009. We
also examined temporal trends in
surgery for pelvic organ prolapse. All
women (both pregnant and nonpreg-
nant) in the appropriate age group were
included in the analysis to assess the
effect of childbirth and related events
on population rates of pelvic organ
prolapse.
Information on the mode of delivery
was obtained from the Comprehensive
Discharge Abstract Database, which
included all hospitalizations in Wash-
ington State from 1987 through 2009.
International Classiﬁcation of Diseases,
Ninth Revision, Clinical Modiﬁcation
(ICD-9-CM) diagnostic and procedure
codes were used to identify childbirth
(Appendix Table 1); procedure codes
74.^^ were used to identify cesarean de-
livery and all other deliveries were
considered vaginal. ICD-9-CM codes
were used for identifying women who
had an instrumental vaginal delivery and
the subset with a midpelvic forceps de-
livery (Appendix Table 1).Womenwith a
diagnosis of pelvic ﬂoor trauma during
the delivery hospitalization, including
third- and fourth-degree perineal lacer-
ation, anal sphincter tear, obstetric
laceration of cervix, and high vaginal
laceration were also identiﬁed using
ICD-9-CM diagnostic codes 664.2,
664.3, 664.6, 665.3, and 665.4, respec-
tively. In addition, we examined tem-
poral changes in the rates of prolonged
labor, identiﬁed on hospital dischargeabstracts by ICD-9-CM diagnostic codes
662.20, 662.21, 662.22, and 662.23.
ICD-9-CM procedure and diagnostic
codes were also used to identify inpatient
surgery related to pelvic organ prolapse
among all women in the Comprehensive
Discharge Abstract Database (Appendix
Table 2). This included prolapse sur-
gery among all women 20-84 years of
age. Among women with multiple sur-
geries for the same indication, only the
ﬁrst surgery was used to calculate rates
(identiﬁed though an internal linkage of
hospital records). US census data for
Washington State for the years 1990
through 2000 and yearly intercensal age-
speciﬁc population estimates for women
were used to calculate population rates
of cesarean and vaginal delivery, instru-
mental vaginal delivery, pelvic ﬂoor
injury during childbirth, and surgery for
pelvic organ prolapse. For calculation of
the overall rates of childbirth-related
events, the number of women aged
15-44 years residing in Washington State
was used as the denominator, while for
calculation of surgery for pelvic organ
prolapse, the number of women aged
20-84 years was used.
We used age-period-cohort ana-
lyses26,27 to analyze temporal changes in
the rates of childbirth-related events and
pelvic organ prolapse surgery among
various birth cohorts of women. Such
analyses are important for describing the
effects of age, period, and birth cohort
simultaneously, as age effects can be
confounded if period and/or cohort
effects occur. Thus in our analyses,
women aged 20 years in 1990 belonged
to the cohort of women born in 1970.
This cohort of women may have expe-
rienced the events of interest as 25-year-
old women during the period 1995,
and as 30-year-old women during the
year 2000.
Age-period-cohort effects on pelvic
organ prolapse surgery weremodeled for
each year from 1990 through 2009. As
age, period, and cohort are linearly
dependent (cohort ¼ period-age), we
used a regression model that ﬁrst esti-
mated an overall linear trend in surgery
rates that reﬂected the sum of period and
cohort effects (a drift parameter).28,29
Deviation from linearity uniquelyAUGUST 2016 Ameriattributable to period and cohort effects
was then modeled to estimate indepen-
dent period and cohort effects. These
estimates of curvature, or deviations
from linearity, were interpreted as a
measure of change in the linear trend for
period and cohort.
Temporal trends were assessed using
the Cochran-Armitage test for a linear
trend in proportions. Pearson correla-
tion coefﬁcients were used to assess the
correlation between the rates of obstetric
events among women 15-44 years old in
the years from 1987 through 1999 and
the rates of prolapse surgery 10 years
later (from 1997 through 2009) among
women aged 25-54 years. In addition,
temporal trends in the number of
births to primiparous women were
examined to assess the potential effect of
changes in parity. Data on the number of
births by birth order and maternal age
were obtained for years 1990 through
2009 from the Washington State
Department of Health. Information on
the total number of ﬁrst births per year
from 1987 through 2009 was also avail-
able from public vital statistics ﬁles
(through the Washington State Depart-
ment of Health).
Sensitivity analyses were carried out to
examine the potential impact of changes
in insurance status among women with
surgery for pelvic organ prolapse. The
distribution and types of primary payers
were evaluated to assess if changes
in medical insurance contributed to
temporal changes in the number of
procedures performed.
Since all analyses were performed on
publicly accessible deidentiﬁed data, an
exemption from ethics approval was
granted by the Department of Social and
Health Services, State of Washington.
Analyses were carried out using software
(SAS, Version 9.3; SAS Institute Inc,
Cary, NC). Age-period-cohort models
were ﬁtted using the apc.ﬁt function in
the Epi package of the R program
(Version 2.14.2).
Results
The number of women aged 15-84 years
in Washington State increased from
1,769,357 in 1987 to 2,634,461 in 2009.
The number of women aged 15-44 yearscan Journal of Obstetrics& Gynecology 208.e2
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1,352,302 in 2009.
Obstetric events
While population rates of vaginal de-
livery remained relatively stable during
this period (approximately 45 per 1000
women aged 15-44 years), the rate of
cesarean delivery increased from 12.7
per 1000 women aged 15-44 years in
1987 to 18.1 per 1000 women in 2009.
During this period, the rate of instru-
mental vaginal delivery decreased from
6.3 in 1987 to 3.9 per 1000 women aged
15-44 years in 2009, midpelvic forceps
use declined sharply from 4.1-0.1 per
10000 women aged 15-44 years, while
the rate of obstetric trauma declined
from 6.7-2.5 per 1000 women aged
15-44 years (P value for linear trend
<.001 for all trends). These proportions
were calculated using all women (preg-
nant and nonpregnant) in the denomi-
nator to allow comparisons with rates of
prolapse surgery and differ from rates
calculated using a denominator of preg-
nant women only (which would produce
more commonly reported rates). In fact
rates calculated using pregnant women
in the denominator yielded cesarean
delivery rates that increased from 22.1%
in 1987 to 29.8% in 2009, instrumental
vaginal delivery rates that decreased
from 10.9-6.4%, and midpelvic forceps
delivery rates that declined sharply from
0.7-0.1%. The rate of perineal trauma
declined from 27.5% in 1987 to 15.0% in
2009 among women with instrumental
vaginal delivery, and from 12.9 to 4.9%
among women with noninstrumental
vaginal delivery. The rate remained
relatively stable among those with mid-
pelvic forceps delivery (average 35.5%).
There was a strong correlation between
temporal declines in rates of instru-
mental vaginal delivery and temporal
declines in obstetric trauma (correlation
coefﬁcient 0.93, P < .001).
Analysis by birth cohort (Figure 1)
showed that each cohort experienced
similar rates of vaginal delivery, while the
younger cohorts (born from 1970
through 1985) were more likely to
experience a cesarean delivery at ages
25 years. Successive cohorts of women
had lower rates of instrumental delivery,208.e3 American Journal of Obstetrics& Gynecolespecially midpelvic forceps delivery,
and lower rates of obstetric trauma
compared with older cohorts. The rate of
midpelvic forceps delivery and obstetric
trauma declined for each successive
cohort, particularly those born in
1970, and a similar decline was
observed for prolonged labor among
women born in 1975.
Surgery for pelvic organ prolapse
The rate of surgery for pelvic organ
prolapse remained relatively stable from
1987 through 1998 and then decreased
from 2.1 in 1998 to 1.4 per 1000 women
aged 20-84 years in 2009 (Figure 2, A).
Age-speciﬁc incidence rates of surgery
for pelvic organ prolapse showed a
bimodal distribution, with a smaller
peak at age 45-54 years, especially from
1990 through 1994, and a larger peak at
age 70-74 years; this peak shifted to
65-69 years in later years (2005 through
2009). A temporal decline in surgery for
pelvic organ prolapse was observed for
all age groups (Figure 2, B).
Women in each subsequent birth
cohort were less likely to experience
surgery for pelvic organ prolapse
compared with earlier cohorts (Figure 2,
C). This was apparent mainly among
women born from 1920 through 1934,
to a lesser extent in the cohort born in
1935 through 1939, and from 1940
through 1969. In general, each successive
cohort had a lower rate of surgery
compared with earlier cohorts, with the
exception of women aged 70-75 years
born in 1920 through 1924, women aged
60-64 years born in 1930 through 1934,
and women aged 50-54 years old born in
1935 through 1939, who did not expe-
rience lower rates of surgery compared
to the previous cohort of women of the
same age.
Age-period-cohort analysis
Regression models revealed a large age
effect, with a steep increase in the rate of
prolapse surgery between 20-45 years of
age from <0.05% to approximately
0.4%. This was followed by a plateau in
surgery rates, another increase from age
60-71 years, and then a decline in rates of
prolapse surgery (Figure 3). The birth
cohort effect was less pronounced,ogy AUGUST 2016although a progressively lower rate of
prolapse surgery was evident among
younger cohorts (born in 1965) as
compared with those born in 1945. The
period effect (ie, rate ratio of prolapse
surgery by calendar year) showed that
there was a gradual decline in prolapse
surgery rates from 1990 through 2009
(Figure 3).
Correlation between obstetric
trauma and surgery for pelvic
organ prolapse
The rates of obstetric trauma and the
rates of midpelvic forceps delivery in
each year from 1987 through 1999 were
highly correlated with the rates of pro-
lapse surgery 10 years later (from 1997
through 2009) among women aged
25-54 years: correlation coefﬁcients (r)
were 0.87 and 0.72, respectively, both
P values <.01 (Figure 4).
Potential effects of temporal
changes in insurance and parity
Sensitivity analysis showed that the dis-
tribution and types of primary payers for
surgery hospitalization did not change
appreciably during the study period.
The largest proportion of hospitaliza-
tions for pelvic organ prolapse was
covered through commercial insurance
(21-32%), health care service contrac-
tors (22-30%), and Medicare (24-30%).
The ﬁrst-birth rates per 100 women aged
15-44 years were essentially stable from
1987 through 2009, changing only
slightly from 2.6 per 100 women in 1987
to 2.8 per 100 women in 2009. This
represents an increase in the proportion
of ﬁrst births from 44.4% of all births in
1987 to 45.5% of all births in 2009. The
ﬁrst-birth rate declined among women
aged 15-24 years and increased in
women 25-44 years old (Appendix
Figure 1 and Appendix Table 3). The
rates of birth to grand-multiparas
(fourth or subsequent birth) were also
stable, within the range from 0.69 per
100 women in 1990 to 0.74 per 100
women in 2009.
Comment
This study showed a temporal increase in
the population rates of cesarean delivery
and a concurrent decline in the
FIGURE 1
Birth cohort effects associated with obstetric events
Rates of vaginal delivery, cesarean delivery, instrumental vaginal delivery, midpelvic forceps delivery, obstetric trauma, and prolonged labor by birth
cohort, Washington State, 1990 through 2009. Birth cohorts include women born at specific time periods from 1960-64 to 1980-84.
Lisonkova et al. Obstetric trauma and pelvic organ prolapse. Am J Obstet Gynecol 2016.
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FIGURE 2
Trends in surgery for pelvic organ prolapse
Washington State rates of surgery for pelvic organ prolapse by A, calendar year; B, age; and C, birth
cohort. A, 1987 through 2009. B and C, 1990 through 2009.
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delivery and obstetric trauma in Wash-
ington State from 1987 through 2009.
Rates of cesarean delivery increased, and
rates of instrumental vaginal delivery,
including midpelvic forceps delivery,208.e5 American Journal of Obstetrics& Gynecolprolonged labor and obstetric trauma
declined for each subsequent birth
cohort, particularly for women born
in 1970 or later. Age-period-cohort
regression analysis showed that younger
cohorts of women born >1965 hadogy AUGUST 2016lower rates of surgery for pelvic organ
prolapse and rates of prolapse surgery
declined from 1990 through 2009. Pop-
ulation rates of obstetric trauma in 1987
through 1999 were strongly correlated
with population rates of surgery for
pelvic organ prolapse in 1997 through
2009 (correlation coefﬁcient 0.87,
P < .01).
The rates of surgery for pelvic organ
prolapse in our study are consistent
with ﬁndings based on the US National
Hospital Discharge Survey, which
showed that age-adjusted rates of inpa-
tient prolapse procedures (including all
hysterectomies irrespective of indica-
tion) declined signiﬁcantly from 2.9 in
1997 to 1.5 per 1000 women in 2006.30
The temporal trends in the rates of
vaginal delivery, cesarean delivery, and
instrumental vaginal delivery observed
in our study were comparable with those
observed in other studies.31
There is substantial epidemiological
evidence for the association between
vaginal delivery and pelvic ﬂoor disor-
ders, including evidence from case-
control and cohort studies.6-19,32,33 A
recent population-based study showed a
70% reduced lifetime risk of pelvic ﬂoor
surgery among women who delivered
exclusively by cesarean in 1970 or later
compared with women who had vaginal
deliveries. Similarly, women who had at
least 1 perineal laceration or forceps
delivery had an increased risk of pelvic
ﬂoor surgery.33 A cohort study including
>1000 women followed for 5-10 years
after their ﬁrst delivery found a 5-fold
increased risk of prolapse among
women who delivered vaginally as
compared with those who delivered by
cesarean without labor.18 In this study,
instrumental vaginal delivery increased
the risk of prolapse 7-fold.18 In our
study, the age-period-cohort model
showed that age had the largest effect on
pelvic organ prolapse surgery; rates
peaked at 45 years of age with a second,
higher peak around 70 years of age. The
analysis also revealed that more recent
birth cohorts of women were at lower
risk of surgery as compared with those
born in 1945, suggesting that lower rates
of midpelvic forceps delivery and ob-
stetric trauma in these cohorts may have
FIGURE 3
Age-period-cohort analysis of pelvic organ prolapse surgery
Age-period-cohort analysis of pelvic organ prolapse surgery among women 20-84 years old, Washington State, 1990 through 2009. The first panel (left)
shows the effect of age expressed as increasing rate of prolapse surgery; the second panel (middle) shows the birth cohort effect expressed as rate ratio
compared with the reference cohort of women born in 1945; and the third panel (right) shows the period effect (time trend) expressed as rate ratio
compared with the reference year 1990.
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gan prolapse surgery. The earlier cohorts
(born in 1905 through 1925) showed
lower rates of surgery as compared to
those born in 1945; this may have been
due to a lesser tendency to seek surgical
treatment among the oldest generation
of women. Our ﬁndings, however, do
not indicate that the population preva-
lence of pelvic ﬂoor disorders will
necessarily decline in the future. With a
demographic shift toward a higher pro-
portion of older women in the popula-
tion, the demand for such surgery may
actually increase, as older women have
the highest prevalence of this disorder.34
Limitations of the study
Before the ﬁndings can be interpreted
within the context of other studies, a few
limitations of the data merit some
discussion. Importantly, we included
women with pelvic organ prolapse who
required inpatient surgery only. Studies
show that the burden of this disorder islarger, as an estimated 3% of women
experience symptoms of pelvic organ
prolapse.6,35 A recent study showed that
approximately 16% of procedures for
pelvic organ prolapse were performed in
ambulatory settings in California in
2008.36 Extreme assumptions regarding
outpatient surgery (ie, no surgery vs 16%
of prolapse surgery performed outside
hospital in 1987 and in 2009, respec-
tively) show that a shift to outpatient
procedures could potentially account for
approximately 32% of the observed
decline in surgery for pelvic organ pro-
lapse in our study. As mentioned, this is
an extreme estimate as the number of
women undergoing ambulatory pro-
cedures in the United States has been
relatively stable from 1996 through
2006.37 Second, we did not have infor-
mation on the number of repeat vaginal
and cesarean deliveries and only limited
information on parity. The population
changes in parity (ﬁrst-time births,
births to grand-multiparas) provide littleAUGUST 2016 Amerievidence to suggest that temporal
changes in this factor were critical in
inﬂuencing rates of pelvic organ pro-
lapse. Data on temporal trends in the
ﬁrst-birth rate showed a decline among
young women and an increase among
older women. This corresponds with the
trend toward delayed childbearing,38-40
increased cesarean delivery rates,25,41
and decline in total fertility rates.25
These temporal changes may (or may
not) have contributed to the decline in
surgery for pelvic organ prolapse. We
were unable to include data on women
who delivered at home or out of state.
This proportion, however, is likely to be
small and unlikely to substantially in-
ﬂuence our ﬁndings. In addition, the
childbearing experience of women who
immigrated to Washington State with
children was not accounted for in this
study. Finally, the accuracy of the data
was dependent on the quality of the
coding, although coding errors for major
procedures have been reportedly small.42can Journal of Obstetrics& Gynecology 208.e6
FIGURE 4
Correlation between the rates of obstetric trauma, mid-pelvic forceps, and
the rates of pelvic organ prolapse surgery
Correlation between A, rates of obstetric trauma among women age 15-44 years in 1987 through
1999 and rates of surgical procedure for pelvic organ prolapse among women age 25-54 years in
1997 through 2009, and between B, rates of midpelvic forceps delivery in 1987 through 1999 and
rates of surgical procedure for pelvic organ prolapse in 1997 through 2009. Dots represent years.
Washington State, 1987-2009.
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in our analyses, our ﬁndings are poten-
tially subject to the ecological fallacy, a
bias that can occur when inferences
based on group-level associations are
applied to individuals. However, a sub-
stantial body of previous research dem-
onstrates individual-level associations
between obstetric trauma and pelvic
ﬂoor disorders, and our results merely208.e7 American Journal of Obstetrics& Gynecolquantify these ﬁndings on a population
level.
Strengths of the study
The strengths of our study include its
population-based nature, with outcomes
obtained from hospital admissions
collected in a consistent manner over an
extended period of time using ICD-9-
CM. In contrast to similar population-ogy AUGUST 2016based studies, we were able to exclude
all rehospitalizations for the same sur-
gery or indication (pelvic organ pro-
lapse); the reoperation rate for pelvic
organ prolapse is estimated to be be-
tween 17-30%,6,43 and this can artiﬁ-
cially inﬂate the population rate of such
surgery if repeat surgeries are counted.
We were also able to show that the
temporal trends in pelvic organ prolapse
surgery were likely not inﬂuenced by
temporal changes in medical insurance.
Conclusions
The temporal decline in operative
vaginal delivery and obstetric trauma in
previous decades was associated with
subsequent reductions in surgical inpa-
tient procedures for pelvic organ pro-
lapse. This adds to the epidemiological
evidence of an association between
instrumental vaginal delivery and ob-
stetric trauma and subsequent pelvic
organ prolapse. n
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APPENDIX FIGURE 1
Birth cohort effect on first-birth rates
First-birth rates per 1000 women aged 15-44 years by birth cohort, Washington State, 1990
through 2009. Birth cohorts include women born at specific time periods from 1960-64 to 1980-84.
Lisonkova et al. Obstetric trauma and pelvic organ prolapse. Am J Obstet Gynecol 2016.
Original Research GYNECOLOGY ajog.org
208.e9 American Journal of Obstetrics& Gynecology AUGUST 2016
APPENDIX TABLE 1
Diagnostic and procedure codes to identify childbirth hospitalization
Diagnosis ICD-9-CM code
Outcome of delivery V27
Normal delivery 65
Complication mainly related to pregnancya 64
Normal delivery and other indications for care in pregnancy,
labor, and deliverya
65
Complications occurring mainly in course of labor and deliverya 66
Procedure ICD-9-CM code
Forceps, vacuum, and breech delivery 72
Other procedures assisting or inducing delivery 73
Cesarean delivery and removal of fetus 74
Repair of current obstetrics laceration of uterus 75.5
Repair of current obstetric laceration 75.6
Obstetric tamponade of uterus or vagina 75.8
Other obstetric operations 75.9
ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification.
a Only with fifth digit 1 or 2 (delivered with or without mention of antepartum or postpartum condition).
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APPENDIX TABLE 2
Surgical procedures for pelvic organ prolapse
Surgical procedure for pelvic organ prolapse ICD-9-CM code
Anterior and posterior colporrhaphy 70.5
Anterior colporrhaphy 70.51
Posterior colporrhaphy 70.52
Repair of cystocele and rectocele with graft or prosthesis 70.53
Repair of cystocele with graft or prosthesis 70.54
Repair of rectocele with graft or prosthesis 70.55
Other operations on vaginaa 70.91
Other repair of vaginaa 70.79
Other uterine suspension 69.22
Other repair of uterus/supporting structuresa 69.29
Vaginal suspension/fixation of vagina 70.77
Vaginal suspension and fixation with graft or prosthesis 70.78
Other operations on cul-de-sac (includes enterocele




Total abdominal hysterectomya 68.4
Laparoscopically assisted vaginal hysterectomya 68.51
LeFort operation 70.8
Obliteration and total excision of vaginaa 70.4
Other and unspecified hysterectomya 68.9
Other vaginal hysterectomya 68.59
Watkins procedure 69.21
Vaginal repair of chronic inversion of uterus 69.23
ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification.
a Included only with concomitant International Classification of Diseases, Ninth Revision diagnosis for pelvic organ prolapse
(618.0e618.6, 618.8, 618.9).
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APPENDIX TABLE 3
Temporal trends in age-specific rates of first birth to women 15e44 years old, Washington State, 1990 through 2009
Age, y
Year
Rate ratio (95% CI)1990 through 1994 1995 through 1999 2000 through 2004 2005 through 2009
15e19 42.6 28.8 28.0 26.4 0.62 (0.61e0.63)
20e24 58.1 52.4 50.7 49.0 0.84 (0.83e0.85)
25e29 41.6 41.6 39.8 47.7 1.15 (1.13e1.16)
30e34 23.2 22.3 28.6 31.4 1.35 (1.33e1.38)
35e39 8.2 8.3 10.3 13.2 1.62 (1.58e1.66)
40e44 1.4 1.7 2.0 2.4 1.65 (1.54e1.76)
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